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SEQUENCE LISTING 

<110> The University of Melbourne 

Commonwealth Scientific and Industrial Research Organisation 

<120> Vaccine antigens of Moraxella 

<160> 9 

<170> Patentin Ver. 2.1 

<210> 1 
<211> 1114 
<212> PRT 

<213> Moraxella bovis 

<400> 1 

Met Ser Leu Gin Thr Gin Pro Ala Lys Arg Gly Phe Tyr Val Lys Pro 
1 5 10 - IS 

Leu Ser Met Ala Cys Met Leu Val lie Ser Ala Ser Ser Thr Val Ser 
20 25 30 

Tyr Ala Asn Ser Ala Pro Met lie Val Asp Ser Gin Tyr Asn Ser Ser 
35 40 45 

Lys Tyr Ser Phe Tyr Asp Tyr Tyr Leu Asp Phe Leu Lys Arg Phe Arg 
50 55 60 

Pro Thr Pro Thr Pro Val Pro Ser Pro Val Arg Pro Ala Pro Glu Leu 
65 70 75 80 

Val Arg Pro Thr Pro Ala Pro lie Pro Ala Pro Thr Pro Val Pro Thr 
85 90 95 

Pro Ala Pro lie Ser Gly Gly lie Ser Gly Ser Tyr lie Ala Pro Val 
100 105 110 

Ser Pro Ser Glu Val Arg Gin Pro Asp Tyr Thr Arg Arg Val Gin Ala 
115 120 125 

Asn Leu Lys Arg Asn Gin Pro Ala Pro Ser Ala Gly Thr Arg Thr Gly 
130 135 140 

Tyr Ser Val Met Asp Thr Ser Asn Asn Ser Asn Leu Thr Ser Lys Phe 
145 150 155 160 

Tyr Gly Thr Thr Glu Asp Gly Tyr Ala Glu Arg Leu Asp Asn Leu Lys 
165 170 175 

Asn Thr lie Asp Thr Arg Gin Ala Lys Val Gly Val lie Asp Thr Gly 
180 185 190 

lie Asn Arg Phe Asn Arg Asp Leu Val Gly Ala Asn Val His Asp Thr 
195 200 205 
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Gin lie Glu Cys Val Ser Ala Gly Arg Ser Thr Cys Tyr Thr Pro Glu 
210 215 220 

Asn Asp ser Gly lie Val Glu lie Pro Thr Thr Ser Ala Ser Gly Ser 
225 230 235 240 

His Gly Asn Gin Met Ala Ala Val lie Ala Gly Asn Asn Gly Met Thr 
245 250 255 

Asn Ala Lys lie Tyr Gly Ser Asp Ser lie T^p Arg Arg Ser Asn Gly 
260 265 - 270 

Gly Asn His Phe Leu Met Met Arg Lys Leu Asn Gin Asp His Gly Val 
275 280 285 

Lys lie Phe Asn Asn Ser Trp Gly Ser Asn Asn Thr Asp Gin Trp Tyr 
290 295 300 

Tyr Asp Ala Gin Arg Leu Asn Tyr Asn Pro Thr Thr Gly Gin lie Asn 
305 310 315 320 

Pro Asn Pro Tyr Arg Thr Ser lie Thr Asn Ala Glu Val Thr Leu Pro 
325 330 335 

Val He His Asp Leu He Met Asn Arg Asp Ser Leu He He Lys Ala 
340 345 350 

Thr Gly Asn Glu Gly Leu Asn Asp Ala His Asp Glu Asn Leu Ala Pro 
355 360 365 

Leu Met Asn Ser Asn Phe Lys Lys Gly Phe He Thr Val Ser Ser Pro 
370 375 380 

Arg Glu Asp Phe Gly Lys Ala Asn His Cys Gly Arg Thr Ala Glu Trp 
385 390 395 400 

Cys Val Ser Ala Thr Ser Ser Thr Gin Asn Tyr Ala Asn Asp Gly Arg 
405 410 415 

Leu Ser Ser Tyr Lys Gly Thr Ser Pro Ala Thr Ala Arg Val Ser Gly 
420 425 430 

Thr Ala Val Leu Val Gin Ser Ala Tyr Pro Trp Met Lys Asn Glu Asn 
435 440 445 

He Ser Gin Thr He Leu Gly Thr Ala Lys Asp Phe Ser Glu He Thr 
450 455 460 

Ala Asn Ser Pro Asn Gly Tyr Gin Gly Leu Arg Lys Val Ser Arg Leu 
465 470 475 480 

Pro Ser Gly Tyr Tyr Gly Ser Tyr Tyr Thr Asp Asn Gin Gly Asn Phe 



485 



490 



495 



Tyr Val Pro Gly Asn Val Asn Trp Glu Asn Arg Arg He Val Ala Asn 
500 505 510 
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His Asn Gly Lys Asn lie Thr Trp Glu Asp Gly Trp Gly Leu Leu Asp 
515 520 525 

Pro Glu Ala Ala Ala Lys Gly Tyr Gly Gly Phe Tyr Trp Asp Asn Val 
530 535 540 

Glu Leu Asp Thr Lys Gly Thr Pro Leu Ser Val Phe Tyr Asn Asp Leu 
545 550 555 560 

Lys Gly Asp Lys Gly Phe Thr Lys Lys Gly Glu Gly Lys Leu Val Phe 
565 570 575 

Thr Gly Asn Asn Ser Tyr Lys Gly Asp Ser Val lie Glu Gly Gly Ser 
580 585 590 

Leu Glu Val Asn Gly Asn Asn Gly Gly Ser Thr Met Val Val Lys Gly 
595 " 600 605 

Gly Glu Leu Thr Gly Tyr Gly Asn Val Ala Asn Val Arg Gin Thr Gly 
610 615 620 

Gly Trp Val Asn Asn Glu Gly Asn Leu Asn lie Arg Gly T^p Tyr Asn 
625 630 635 640 

lie Asn Thr Gin Arg Gly Val Asp Ala Gly Leu Lys Ala Gin Phe Gly 
645 650 655 

Asn Met Leu Thr Val Asp Gly Lys Ala Lys Leu Gly Gly Thr Leu Asn 
660 665 670 

Leu Thr Gly Glu Thr Lys Asp Gly lie lie Ser Lys Ser Gly Ser Arg 
675 680 685 

Ser Thr Val Leu Arg Ala Lys Arg Gly Leu Glu Gly Gin Phe Asp Asn 
690 695 700 

Tyr Arg Ser Ser Asn Pro Leu Phe Glu Val Thr Asn Val Glu Tyr Thr 
705 710 715 720 

Pro Glu Val Asp Arg Asn Gly Arg Val Val Gly Gly Ser Arg Thr Asn 
725 730 735 

Asn Asp Val Gin Val Thr Ala Lys Arg Leu Ser Ala Gly Asn Val Val 
740 745 750 

Tyr Gly lie Ser Met Asn Asp Ser Gly Ser Arg Val Ala Gin Asn Leu 
755 760 765 

Asp Lys Val Leu Asn Asp Leu Asp Lys Lys Gin Glu Thr Gin Gly Ser 
770 775 780 

Leu Thr Ser Asp Glu Lys Gin Phe PHa Asn Arg Val Phe Thr Gly Phe 
785 790 795 800 

Glu Asn Met Asn Ser Gly Ala Glu Ser Lys Leu Ser Thr Val Ser Thr 
805 810 815 
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Asn Arg Glu Leu Tyr Lys Leu Asp Pro Thr Phe Tyr Ala Asp Ser Ala 
820 825 830 

Leu Asn Ala Val Glu Asp Ser Ala Asn His Ala Thr Glu Phe Gly Lys 
835 840 - 845 

Arg Val Ser Ala Pro Arg Gly Val Trp Gly Asn lie Ser His His Asp 
850 855 860 

Tyr Asp Val Glu Leu Glu His Ala Thr Ser Ala Arg Lys Gly Asn Asn 
865 870 875 880 

lie Ser Val Gly Ala Ser Thr Gin Thr Ala Ala Asp lie Ser Val Gly 
885 890 895 

Ala Gin Leu Asp Val Ser Lys Leu Asp Leu Glu Glu Ser Val Tyr Gly 
900 905 910 

lie Gly Asn Lys Thr Lys Thr^Asp Ser lie Gly Leu Thr Val Gly Ala 
915 920 925 

Ser Lys Lys Leu Gly Asp Ala Tyr Leu Ser Gly Trp Val Lys Gly Ala 
930 935 940 

Lys Val Asp Thr Glu Ala Asn Arg Gly Glu Asn Ser Asn Lys Val Glu 
945 950 955 960 

Tyr Asn Gly Lys Leu Tyr Gly Ala Gly lie Gin Ala Gly Thr Asn lie 
965 970 975 

Asp Thr Ala Ser Gly Val Ser Val Gin Pro Tyr Ala Phe Val Asn His 
980 985 990 

Gin Gin Tyr Lys Asn Asp Gly Ser Phe Asn Asp Gly Leu Asn Val Val 
995 1000 1005 

Asp Asp He Glu Ala Lys Gin Thr Gin Val Gly Val Gly Ala Asp Met 
1010 1015 1020 

Val Phe Gin Ala Thr Pro Ala Leu Gin Leu Thr Gly Gly Val Gin Val 
1025 1030 1035 1040 

Ala His Ala Val Ser Arg Asp Thr Asn Leu Asp Thr Arg Tyr Val Gly 
1045 1050 1055 

Thr Ala Thr Asp Val Gin Tyr Gly Thr Trp Asp Thr Asp Lys Thr Lys 
1060 1065 1070 

Trp Ser Ala Lys Val Gly Ala Asn Tyr Asn Val Thr Pro Asn Ser Gin 
1075 1080 1085 

Val Gly Leu Asn Tyr Ser Tyr Thr Gly Ser Gly Asp Ser Asp Ala Ser 
1090 1095 1100 

Gin Val Gly Val Ser Phe Thr Ser Lys Phe 
1105 1110 
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<210>. 2 
<211> 4384 
<212> DNA 

<213> Moraxella bovis 

<400> 2 

ttctcatgtt tgacagctta tcatcgataa gctttaatgc ggtagtttat cacagttaaa 60 
ttgctaacgc agtcaggcac cgtgtatgaa atctaacaat gcgctcatcg tcatcctcgg 120 
caccgtcacc ctggatgctg taggcatagg cttggttatg ccggtactgc cgggcctctt 180 
gcgggatatc gtccattccg acagcatcgc cagtcactat ggcgtgctgc tagcgctata 240 
tgcgttgatg caatttctat gcgcacccgt tctcggagca ctgtccgacc gctttggccg 300 
ccgcccagtc ctgctcgctt cgctacttgg agccactatc gactacgcga tcatggcgac 360 
cacacccgtc ctgtggatca ataattaatg aacatatata ctctatttaa tatttcttat 420 
ttattcgtaa tattgccata aaaataatac attatttcta tattaactaa actgttaata 480 
tttgtaaata ataaacattt gttt:at:ctaa aaaaataaat aatataaatc aagcaattac 540 
aatcttattt ttgaaaatac aataatactg caattgctta atctagacat taagtttatt 600 
tttgattaaa attgccaaaa cttgtgtaaa taagtttcac cgaattgata ctttaagggt 660 
atcaatattg caacatggta aatgattgct atgttgttgg gcattgcata aattgtctat 720 
aataacttgt tatggatgat tgatggcaat gataaactta gtgacaatga taaacgcaaa 780 
gaggtgtaat atgtcattac aaactcaacc tgccaagaga gggttctatg ttaagccttt 840 
aagtatggct tgcatgctgg taattagtgc tagtagtacg gtaagttatg ccaactcagc 900 
tccaatgatt gttgattcac agtacaatag ttctaaatac tctttctacg attactattt 960 
agatttcctt aaacgtttta gaccaactcc aactccagtg ccaagccctg tgagaccggc 1020 
tcctgaactc gttcgtccga ccccagcccc gattccggct ccaacgcctg tgccaacacc 1080 
ggcaccaatt agtggcggta tatcaggtag ctatattgct ccagtatcgc catcagaggt 1140 
gagacagcct gattacacaa gacgcgttca agccaatcta aaacgcaacc aacctgcacc 1200 
aagtgctggc acacgtacag gttatagtgt catggatacg tcaaataatt ctaatttgac 1260 
atctaaat:tt tatggcacaa ccgaagatgg ttatgccgag cgtcttgaca acctaaagaa 1320 
caccattgat acacgtcaag ccaaagtagg tgtgattgat acaggcatta accgcttcaa 1380 
ccgagacttg gttggtgcaa atgtgcatga tacacagatt gagtgtgttt ctgctggacg 1440 
ttccacctgc tatacgccag aaaatgattc aggcattgtt gaaatcccaa caacctctgc 1500 
tagtggtagt catggcaacc aaatggcggc tgtcatcgct ggtaacaacg gcatgaccaa 1560 
cgccaaaatt tacggcagtg acagtattga tcgacgttca aatggtggca accatttctt 1620 
gatgatgcgt aagctgaacc aagaccatgg tigtcaagatt tttaacaact cttggggttc 1680 
taacaacact gaccaatggt actacgatgc tcagcgccta aattacaatc ctactacagg 1740 
acagattaat ccaaatcctt acagaaccag tattaccaat gctgaagtga ctttgcctgt 18 00 
cattcatgat cttattatga atcgtgactc gcttatcatt aaagcaacag gtaacgaagg 1860 
cttgaacgat gctcatgatg aaaacctagc accgctcatg aacagcaact tcaaaaaagg 1920 
tttcattact gtctcctcgc ctagagaaga ttttggtaaa gcgaatcatt gtggtcgaac 1980 
tgccgaatgg tgtgtatccg caacatcatc tacccaaaat tacgccaacg atggcagact 2040 
gagtagctat aagggtacat cacctgcaac cgctcgtgtg tccggcacgg cagtgctcgt 2100 
gcaatctgct tatccttgga tgaaaaatga aaatatctct caaaccattt tgggtactgc 2160 
caaggatttc tcagagatta ctgccaattc acctaatggc taccaaggac taagaaaggt 2220 
tagtagattg ccatctggtt attacggctc ttattacact gacaatcagg gtaatttcta 2280 
tgttcctggc aatgtcaatt gggaaaaccg tcgaattgtc gctaatcata acggcaagaa 2340 
cattacatgg gaagatggtt ggggtttgtt agatccagaa gcggccgcta aaggttatgg 2400 
tggtttctat tgggataatg tggaattaga cactaaaggc acgcctttat ctgtattcta 2460 
caatgaccta aaaggtgata aaggctttac caaaaaaggt gaaggtaaac ttgtctttac 2520 
tggtaataat agctataaag gcgactctgt catcgagggt ggttcactag aagtaaatgg 2580 
taacaacggt ggttcaacca tggttgttaa aggtggtgaa ctaacaggtt atggtaatgt 2640 
agctaatgtt cgtcaaacag gtggttgggt taacaacgaa ggtaacctaa acatcagagg 2700 
tgactacaac atcaacactc aacgtggcgt ggatgctggt ctaaaagctc aatttggcaa 2760 
catgcttacc gtggacggta aggccaaact aggtggtaca ctaaatctaa ctggtgagac 2820 
caaagatggt atcatcagca aatcaggtag ccgtagcact gtacttcgtg ctaagcgtgg 2880 
tcttgaaggt caatttgaca attatcgttc aagcaaccca ttatttgaag taacaaatgt 2940 
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tgaatatacg 
tgacgtgcaa 
gaatgacagt 
aaaacaagaa 
cactggtttt 
ccgtgagcta 
agacagtgct 
gggtaatatc 
aggcaacaac 
acaacttgat 
caaaactgac 
atcaggttgg 
caaagttgag 
tactgcatcg 
cgatggtagc 
ggtaggtgtg 
tgtgcaagtt 
agcgacagat 
tggtgctaac 
tagtggcgat 
taataaggca 
aaaattttcc 
gtattgcatt 
aatcggtgct 
cgac 



ccagaagtag 
gtaactgcca 
ggtagccgtg 
acacaaggtt: 
gaaaacatga 
tacaagcttg 
aaccatgcaa 
agtcaccatg 
attagtgttg 
gtaagtaaac 
agcattggct 
gtaaaaggtg 
tacaatggta 
ggcgtgagtg 
ttcaatgacg 
ggtgctgata 
gctcacgctg 
gtacagtatg 
tataatgtga 
tcagatgctt 
acaaaaaaca 
caaaaaaagc 
tatgggttgt 
aacttgtttt 



acagaaatgg 
aacgtctaag 
titgcacaaaa 
cactigaccag 
attctggtgc 
acccaacttt 
ccgaatttgg 
attatgatgt 
gtgcaagcac 
ttgacttgga 
tgactgttgg 
ccaaagttga 
agctatatgg 
tacaacctta 
gtcttaacgt 
tggtgttcca 
ttagccgtga 
gcacttggga 
caccaaacag 
cccaagtggg 
gcacaatttc 
gtgataatta 
taagcaaccc 
gccacaggct 



cagagtggta 
tgcaggcaat 
cctagacaaa 
tgatgagaag 
agaatctaaa 
ctatgctgac 
taagcgtgtt 
agaactagag 
tcaaactgca 
agaatctgtt 
tgcttctaag 
tiacagaagcg 
tgctggtatc 
tgcctttgtt 
tigtitgacgac 
agcaacacct 
caccaaccta 
tactgacaaa 
ccaagtgggt 
tgtgagcttc 
ggttgtgctg 
ccacgctttt 
gtccaaatac 
cgtcaatgtg 



ggtggttcac 
gttgtttatg 
gtacttaatg 
caatttgcta 
ctittctacag 
agtgcattaa 
agcgccccaa 
catgctacaa 
gccgacatta 
tatggtattg 
aagttgggtg 
aaccgtggtg 
caagcgggta 
aaccatcagc 
atcgaagcaa 
gctctacagc 
gacactcgct 
accaaatggt 
ctaaactaca 
accagcaagt 
ttttttgtga 
ttattgcata 
cccctaaaca 
tcggcatcat 



gcacgaacaa 
gcatcagcat 
atttagataa 
accgtgtatt 
taagcaccaa 
acgcagtaga 
gaggtgtttg 
gtgcacgtaa 
gtgttggtgc 
gcaacaaaac 
atgcctatct 
aaaactctaa 
caaacattga 
agtacaaaaa 
aacaaactca 
ttactggtgg 
atgttggtac 
cagccaaggt 
gctacacagg 
tctaattcat 
tgccgagcgt 
ttgcaaaata 
actccacccc 
caaccattac 



3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3600 
3660 
3720 
3780 
3840 
3900 
3960 
4020 
4080 
4140 
4200 
4260 
4320 
4380 
4384 



<210> 3 
<211> 616 
<212> PRT 

<213> Moraxella bovis 
<400> 3 

Met Lys Lys Ser Ala Phe Ala Lys Tyr Ser Ala Leu Ala Leu Met Val 
15 10 15 

Gly Met Cys Leu His Thr Ala Tyr Ala Lys Glu Phe Ser Gin Val lie 
20 25 30 

lie Phe Gly Asp Ser Leu Ser Asp Thr Gly Arg Leu Lys Asp Met Val 
35 40 45 

Ala Arg Lys Asp Gly Thr Leu Gly Asn Thr Leu Gin Pro Ser Phe Thr 
50 55 60 

Thr Asn Pro Asp Pro Val Trp Ser Ser Leu Phe Ala Gin Ser Tyr Gly 
65 70 75 80 

Lys Thr Ala Ser Ala Asn Thr Pro Tyr Asn Pro Thr Gly Thr Asn Tyr 
85 90 95 

Ala Val Gly Gly Ala Arg Ser Gly Ser Glu Val Asn Trp Asn Gly Phe 
100 105 110 



Val Asn Val Pro Ser Thr Lys Thr Gin lie Thr Asp His Leu Thr Ala 
115 120 125 
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Thr Gly Gly Lys Ala Asp Pro Asn Thr Leu Tyr Ala lie Trp lie Gly 
130 135 140 

Ser Asn Asp Leu lie 5er Ala Ser Gin Ala Thr Thr Thr Ala Glu Ala 
145 150 155 160 

Gin Asn Ala lie Lys Gly Ala Val Thr Arg Thr Val lie Asp lie Glu 
165 170 175 

Thr Leu Asn Glii Ala Gly Ala Thr Thr lie Leu Val Pro Asn Val Pro 
180 185 190 

Asp Leu Ser Leu Thr Pro Arg Ala lie Tyr Gly Glu Ser Leu Me^ Ala 
195 200 205 

Gly Val Gin Asp Lys Ala Lys Leu Ala Ser Ser Leu Tyr Asn Ser Gly 
210 215 220 

Leu Phe Glu Ala Leu Asn Gin Ser Thr Ala Asn lie lie Pro Ala Asn 
225 230 235 240 

Thr Phe Ala Leu Leu Gin Glu Ala Thr Thr Asn Lys Glu Ala Phe Gly 
245 250 255 

Phe Lys Asn Thr Gin Gly Val Ala Cys Gin Met Pro Ala Arg Thr Thr 
260 265 270 

Gly Ala Asp Asp Val Ala Ser Thr Ser Leu Ala Cys Thr Lys Ala Asn 
275 280 285 

Leu lie Glu Asn Gly Ala Asn Asp Thr Tyr Ala Phe Ala Asp Asp lie 
290 295 300 

His Pro Ser Gly Arg Thr His Arg He Leu Ala Gin Tyr Tyr Arg Ser 
305 310 315 320 

He Met Asp Ala Pro Thr His Met Gly Lys Leu Ser Gly Glu Leu Val 
325 330 335 

Lys Thr Gly Ser Ala His Asp Arg His Val Tyr Arg Gin Leu Asp Arg 
340 345 350 

Leu Ser Gly Ser Gin His Ser lie Trp Ala Asn Val His Ala Ser Asp 
355 360 365 

Arg Thr Asp Pro Thr Thr Gin He Gly Leu Asp Val Ala Gly Ser Ser 
370 375 380 

Ser His Thr Gly Ala Tyr Leu Ser His Gin Asn Gin Asp Tyr Val Leu 
385 390 395 400 

Asp Asp Thr Leu Ser Ser Asp Val Lys Thr He Gly Met Gly Leu Tyr 
405 410 415 

His Arg His Asp He Gly Asn Val Arg Leu Lys Gly Val Ala Gly He 
420 425 430 
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Asp Arg Leu Ser Val Asp Thr His Arg His lie Asp Trp Glu Gly Ala 
435 440 445 

Ser Arg Ser His Thr Ala Asp Thr Thr Ala Arg Arg Phe His Ala Gly 
450 455 460 

Leu Gin Ala Ser Tyr Gly lie Asp Met Gly Lys Ala Thr Val Arg Pro 
465 470 475 480 

Leu lie Gly Val His Ala Gin Lys Val Lys Val Arg Asp Leu Val Glu 
485 490 495 

Asn Glu Pro Thr Leu Ser Thr Ala Met Arg Phe Gly Glu Gin Glu Gin 
500 505 ' 510 

Lys Ser Leu Gin Gly Glu lie Gly Val Asp Val Ala Tyr Pro lie Ser 
515 520 525 

Pro Ala Leu Thr Leu Thr Gly Gly lie Ala His Ala His Glu Phe Asn 
530 535 540 

Asp Asp Glu Arg Thr lie Asn Ala Thr Leu Thr Ser lie Arg Glu Tyr 
545 550 555 560 

Thr Lys Gly Phe Asn Thr Ser Val Ser Thr Asp Lys Ser His Ala Thr 
565 570 575 

Thr Ala His Leu Gly Val Gin Gly Gin Leu Gly Lys Ala Asn lie His 
580 585 590 

Ala Gly Val His Ala Thr His 31n Asp Ser Asp Thr Asp Val Gly Gly 
595 600 605 

Ser Leu Gly Val Arg Leu Met Phe 
610 615 



<210> 4 
<211> 2110 
<212> DNA 

<213> Moraxella bovis 



<400> 4 

tgacaaataa 

aaaaaaacac 

aagcaactca 

taatggttgg 

ttggggacag 

cccttggcaa 

tatttgccca 

ctaactatgc 

atgtaccctc 

accctaatac 

ccaccacaac 

acatcgaaac 

tgagcctcac 



ttgggcattg 
ttgtaatttt 
gagagtaata 
gatgtgcctg 
cttgtccgat 
caccttacag 
aagttatggc 
cgtgggcgga 
caccaaaacg 
cctgtatgcc 
agccgaagcc 
actcaatcaa 
gccccgagcc 



ggcagataac 
tgtaatatct 
atgaaaaaat 
cacaccgctt 
acaggtcgcc 
ccatctttta 
aaaaccgcca 
gctcgctctg 
caaatcaccg 
atttggattg 
caaaacgcca 
gcaggggcga 
atctatggcg 



ccatcaaaga 
tgttacactt 
ccgcctttgc 
acgccaagga 
taaaagatat 
ccaccaaccc 
gtgccaacac 
gctcggaggt 
accatttgac 
gctctaatga 
ttaaaggtgc 
caaccatttt 
aaagcctcat 



cccaaagcaa 
tacaagtgtt 
caaatactca 
gtttagccaa 
ggtcgcccga 
cgaccctgta 
gccctacaat 
caattggaat 
cgccacaggt 
cttaatttca 
ggtaactcgc 
ggtgccaaat 
ggcaggcgtg 



cccataaatc 60 
tttactttga 120 
gcacttgccc 180 
gtcatcattt 240 
aaagatggca 300 
tggtcaagct 360 
cccactggca 420 
ggttttgtga 480 
ggcaaagccg 540 
gcttctcaag 600 
accgtgatag 660 
gtgcctgatt 720 
caagacaaag 780 
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ccaaactcgc 
ccaacatcat 
cctttggttt 
cggatgatgt 
caaatgacac 
tggcacagta 
agcttgtcaa 
gtggctcaca 
cccaaatcgg 
aaaaccaaga 
ggctgtatca 
gacttagcgt 
cagacaccac 
gcaaagccac 
tggtagagaa 
ccctacaagg 
cgggcggtat 
taacctccat 
acgccaccac 
gcgttcacgc 
tgatgttttg 
aaaatcta^g 
caaacatgag 



ctcaagtctg 
ccctgccaac 
taaaaacacg 
ggcttctact 
ctacgccttt 
ttaccgttct 
aacaggttica 
gcacagcatt 
cttggacgtg 
ttatgtgctg 
tcgccatgac 
ggatacgcac 
cgccagacgt 
cgtgcgtccg 
tgagcctacc 
cgagattggc 
cgctcacgct 
tcgtgaatac 
cgctcatctg 
cacccaccaa 
attggctttt 
tttgagtaca 



tataatagcg 
acct:t:tgccc 
caaggcgtgg 
tccttggcat 
gccgatgaca 
atcatggacg 
gcccacgacc 
tgggcaaacg 
gcaggttcat 
gatgacaccc 
atcggcaatg 
cgccatatcg 
tttcatgcag 
cttaecggcg 
ctaticcaccg 
gtcgatgtgg 
catgagttta 
acgaagggct 
ggcgtacaag 
gacagcgata 
aaagat:aaaa 
tcaaagcctt 



9/14 

gtctgtttga 
^actccaaga 
cgtgtcaaat 

gtaccaaagc 
ttcacccatc 
cccctactca 
gtcatgttta 
tccatgccag 
caagccatac 
1:atcatcaga 
tccgtctaaa 
actgggaggg 
ggctacaagc 
tacatgccca 
ccatgcgttt 
cttatccgat 
acgatgatga 
ttaatacaag 
ggcaacttgg 
cagacgtggg 
agtggtatca 
tcacatcatc 



agcattaaat 
agcgaccaca 
gcccgctcgt 
caatcttata 
gggacgcacg 
catgggtaaa 
ccgtcagctt 
cgaccgtacc 
d9999cgtat 
tgtcaaaacc 
aggcgtggca 
ggcaagccg^ 
cagctatggc 
aaaagtcaaa 
tggcgagcaa 
tagccctgct 
acgcaccatt 
cgttagcacc 
caaggcaaat 
tggttcgctt 
tgccactttt 
gccatgcgat 



caatccaccg 
aataaagaag 
accacagggg 
gaaaacgggg 
caccgcattt 
ctctcaggcg 
gacaggctta 
gaccccacca 
ctgagccacc 
attggcatgg 
ggtatcgacc 
tcgcacacgg 
atagacatgg 
gtgcgtigatt 
gaacaaaagt 
ttgactctga 
aatgccactt 
gacaaatctc 
attcatgcag 
ggggttcgct 
tattttgcca 
gataagctgt: 



840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2100 

2110 



<210> 5 
<211> 927 
<212> PRT 

<213> Moraxella bovis 
<400> 5 

Met Ser Asn lie Asn Val He Lys Ser Asn He Gin Ala Gly Leu Asn 
15 10 15 

Ser Thr Lys Ser Gly Leu Lys Asn Leu Tyr Leu Ala He Pro Lys Asp 
20 25 30 

Tyr Asp Pro Gin Lys Gly Gly Thr Leu Asn Asp Phe He Lys Ala Ala 
35 40 45 

Asp Glu Leu Gly He Ala Arg Leu Ala Glu Glu Pro Asn His Thr Glu 
50 55 60 

Thr Ala Lys Lys Ser Val Asp Thr Val Asn Gin Phe Leu Ser Leu Thr 
65 70 75 80 

Gin Thr Gly He Ala He Ser Ala Thr Lys Leu Glu Lys Phe Leu Gin 
85 90 95 

Lys His Ser Thr Asn Lys Leu Ala Lys Gly Leu Asp Ser Val Glu Asn 
100 105 110 

He Asp Arg Lys Leu Gly Lys Ala Ser Asn Val Leu Ser Thr Leu Ser 
115 120 125 



Ser Phe Leu Gly Thr Ala Leu Ala Gly He Glu Leu Asp Ser Leu He 
130 135 140 
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Lys Lys Gly Asp Ala Ala Pro Asp Ala Leu Ala Lys Ala Ser lie Asp 
145 150 155 160 

Leu lie Asn Glu He He Gly Asn Leu Ser Gin Ser Thr Gin Thr He 
165 170 175 

Glu Ala Phe Ser Ser Gin Leu Ala Lys Leu Gly Ser Thr lie Ser Gin 
180 185 190 

Ala Lys Gly Phe Ser Asn He Gly Asn Lys Leu Gin Asn Leu Asn Phe 
195 200 205 

Ser Lys Thr Asn Leu Gly Leu Glu He He Thr Gly Leu Leu Ser Gly 
210 215 220 

He Ser Ala Gly Phe Aia~Leu Ala Asp Lys Asn Ala Ser Thr Gly Lys 
225 230 235 240 

Lys Val Ala Ala Gly Phe Glu Leu Ser Asn Gin Val He Gly Asn Val 
245 250 255 

Thr T.ys Ala He Ser Ser Tyr Val Leu Ala Gin Arg Val Ala Ala Gly 
260 265 270 

Leu Ser Thr Thr Gly Ala Val Ala Ala Leu He Thr Ser Ser He Met 
275 280 285 

Leu Ala He Ser Pro Leu Ala Phe Met Asn Ala Ala Asp Lys Phe Asn 
290 295 300 

His Ala Asn Ala Leu Asp Glu Phe Ala Lys Gin Phe Arg Lys Phe Gly 
305 310 315 320 

Tyr Asp Gly Asp His Leu Leu Ala Glu Tyr Gin Arg Gly Val Gly Thr 
325 330 335 

He Glu Ala Ser Leu Thr Thr He Ser Thr Ala Leu Gly Ala Val Ser 
340 345 350 

Ala Gly Val Ser Ala Ala Ala Val Gly Ser Ala Val Gly Thr Pro He 
355 360 365 

Ala Leu Leu Val Ala Gly Val Thr Gly Leu He Ser Gly He Leu Glu 
370 375 380 

Ala Ser Lys Gin Ala Met Phe Glu Ser Val Ala Asn Arg Leu Gin Gly 
385 390 395 400 

Lys He Leu Glu Trp Glu Lys Gin Asn Gly Gly Gin Asn Tyr Phe Asp 
405 410 415 

Lys Gly Tyr Asp Ser Arg Tyr Ala Ala Tyr Leu Ala Asn Asn Leu Lys 
420 425 430 

Phe Leu Ser Glu Leu Asn Lys Glu Leu Glu Ala Glu Arg Val He Ala 
435 440 445 
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lie Thr Gin Gin Arg Trp Asp Asn Asn lie Gly Glu Leu Ala Gly lie 
450 455 460 

Thr Lys Leu Gly Glu Arg lie Lys Ser Gly Lys Ala Tyr Ala Asp Ala 
465 470 475 480 

Phe Glu Asp Gly Lys Lys Val Glu Ala Gly Ser Asn He Thr Leu Asp 
485 490 495 

Ala Lys Thr Gly He He Asp He Ser Asn Ser Asn Gly Lys Lys Thr 
500 505 510 

Gin Ala Leu His Phe Thr Ser Pro Leu Leu Thr Ala Gly Thr Glu Ser 
515 520 525 

Arg Glu Arg Leu Thr Asn Gly Lys Tyr Ser Tyr He Asn Lys Leu Lys 
530 535 540 

Phe Gly Arg Val Lys Asn Trp Gin Val Thr Asp Gly Glu Ala Ser Ser 
545 550 555 560 

Lys Leu Asp Phe Ser Lys Val He Gin Arg Val Ala Glu Thr Glu Gly 
565 570 575 

Thr Asp Glu He Gly Leu He Val Asn Ala Lys Ala Gly Asn Asp Asp 
580 585 590 

He Phe Val Gly Gin Gly Lys Met Asn He Asp Gly Gly Asp Gly His 
595 600 605 

Asp Arg Val Phe Tyr Ser Lys Asp Gly Gly Phe Gly Asn He Thr Val 
610 615 620 

Asp Gly Thr Ser Ala Thr Glu Ala Gly Ser Tyr Thr Val Asn Arg Lys 
625 630 635 640 

Val Ala Arg Gly Asp He Tyr His Glu Val Val Lys Arg Gin Glu Thr 
645 650 655 

Lys Val Gly Lys Arg Thr Glu Thr He Gin Tyr Arg Asp Tyr Glu Leu 
660 665 670 

Arg Lys Val Gly Tyr Gly Tyr Gin Ser Thr Asp Asn Leu Lys Ser Val 
675 680 685 

Glu Glu Val He Gly Ser Gin Phe Asn Asp Val Phe Lys Gly Ser Lys 
690 695 700 

Phe Asn Asp He Phe His Ser Gly Glu Gly Asp Asp Leu Leu Asp Gly 
705 710 715 720 

Gly Ala Gly Asp P^sp Arg Leu Phe Gly Gly Lys Gly Asn Asp Arg Leu 
725 730 735 

Ser Gly Asp Glu Gly Asp Asp Leu Leu Asp Gly Gly Ser Gly Asp Asp 
740 745 750 
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Val Leu Asn Gly Gly Ala Giy Asn Asp Val Tyr lie Phe Arg hys Gly 
755 760 765 

Asp Gly Asn Asp Thr Leu Tyr Asp Gly Thr Gly Asn Asp Lys Leu Ala 
770 775 780 

Phe Ala Asp Ala Asn lie Ser Asp He Met lie Glu Arg Thr Lys Glu 
785 790 795 800 

Gly lie He Val Lys Arg Asn Asp His Ser Gly Ser He Asn lie Pro 
805 810 815 

Arg Trp Tyr He Thr Ser Asn Leu Gin Asn Tyr Gin Ser Asn Lys Thr 
820 825 830 

Asp His Lys He Glu Gin Leu He Gly Lys Asp Gly Ser Tyr He Thr 
835 840 845 

Ser Asp Gin He Asp Lys He Leu Gin Asp Lys Lys Asp Gly Thr Val 
850 855 860 

He Thr Ser Gin Glu Leu Lys Lys Leu Ala Asp Glu Asn Lys Ser Gin 
865 870 875 880 

Lys Leu Ser Ala Ser Asp He Ala Ser Ser Leu Asn Lys Leu Val Gly 
885 890 895 

Ser Met Ala Leu Phe Gly Thr Ala Asn Ser Val Ser Ser Asn Ala Leu 
900 905 910 

Gin Pro He Thr Gin Pro Thr Gin Gly He Leu Ala Pro Ser Val 
915 920 925 



<210> 6 
<211> 3231 
<212> DMA 

<213> Moraxella bovis 



<400> 6 

atgagaacgt 

catggtaaga 

tttgcacaat 

tctaaagata 

ataaatgtaa 

aatctttact 

tttattaaag 

gaaacagcaa 

attgctattt 

gccaaagggt 

ttatcaacat 

atcaaaaaag 

gagataattg 

gcaaagttag 

caaaacttaa 



tattttcaga 
tatctgaatt 
atcacgaaga 
attaatacaa 
ttaaatctaa 
tggctattcc 
ctgctgatga 
aaaaatctgt 
ctgcaacaaa 
tagacagtgt 
taagctcttt 
gtgatgctgc 
gtaatctatc 
gttctactat 
atttttctaa 



tgaattgttt 
ttatggaaag 
tttgacgagc 
ccttttctaa 
tattcaagca 
caaagattat 
attaggtatt 
tgacacagta 
attagaaaag 
agaaaatatt 
tttgggcact 
acctgatgct 
tcagagtact 
atcgcaggct 
aacaaatctt 



agagcgattc 
tctgttgatt 
aaattgtcaa 
cacaacgagg 
ggcttgaatt 
gatccgcaaa 
gctcgtttag 
aatcagtttc 
ttcttacaaa 
gatcgtaaat 
gcattagcgg 
ttggctaaag 
caaacgattg 
aaaggcttct 
ggtttggaaa 



gtgtagatgg 
caaaattagc 
ctcagaataa 
agagacatat 
caacaaagtc 
aaggtgggac 
cagaagagcc 
tctctctcac 
aacattctac 
taggtaaagc 
gtatagaact 
ctagtattga 
aagcattttc 
ctaatatagg 
taattactgg 



aaattcatcg 
ctcaagaata 
ttttattata 
tatgtccaat 
tggattaaaa 
tttaaatgat 
taatcacact 
acaaactggt 
caataagcta 
aagtaatgta 
tgattcttta 
cttgattaat 
ttcacagtta 
aaacaagttg 
tttgctatca 



60 

120 

180 

240 

300 

360 

420 

430 

540 

600 

660 

720 

780 

840 

900 
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ggcatttctg 

gcaggttttg 

gttttagcac 

acttcatcga 

aatcatgcta 

gaticatttat 

attagtacgg 

gttggtacac 

gaagcgtcta 

gagtgggaaa 

gctgcttatt 

gaacgtgtta 

attaccaaat 

ggcaagaaag 

attagtaatt 

gcaggaactg 

aaattcggac 

ttctctaaag 

gtaaatgcaa 

ggtggagatg 

gtagatggta 

ggtgatatct 

actatccagt 

aattt:gaaat 

aaattcaacg 

gacgaccgct 

ttactcgatg 

atctttcgga 

gcatttgcag 

gttaaacgaa 

ttacaaaatt 

ggtagttata 

gtaattacat 

gcttcggaca 

gcaaatagtg 

gctccaagtg 

agattatgaa 

ccttaatagt 

tatccttgcc 



caggctttgc 

aattaagcaa 

aacgtgttgc 

ttatgttgg<: 

atgctcttga 

tggctgaata 

cattaggtgc 

cgattgcact 

aacaggcaat 

agcaaaatgg 

tagctaataa 

ttgcaatcac 

tgggtgaacg 

ttgaagctgg 

caaatgggaa 

aatcacgtga 

gtgtaaaaaa 

ttattcagcg 

aagctggcaa 

gacacgatcg 

cgagtgcaac 

accatgaagt 

atcgtgatta 

cagtagaaga 

acatattcca 

tgtttggtgg 

gcggttctgg 

aaggtgatgg 

atgcaaatat 

atgatcattc 

atcaaagtaa 

tcacttccga 

ctcaagaatt 

ttgcaagtag 

tgagttctaa 

tttagtgatt 

actagtgata 

aatttagtta 

aaatactatg 



tttagcggat 

tcaagttatt 

tgctggtcta 

aattagtcct 

tgagtttgca 

tcagcgtggt 

agtttctgct 

attagttgca 

gtttgaaagt 

cggtcagaac 

cttaaaattt 

ccaacaacgt 

cattaagagc 

ttccaatatt 

aaaaacgcaa 

acgtttaact 

ctggcaagtt 

tgtagccgag 

tgacgatatc 

tgtcttctat 

agaagcaggc 

tgtgaagcgt 

tgaattaaga 

agtaattggt 

tagtggtgaa 

taaaggcaac 

tgatgatgta 

taatgatact 

atctgatatt 

aggtagtatt 

taaaacagat 

tcaaattgat 

gaaaaagctt 

cttaaataag 

cgccttacag 

taatttacta 

tgggtggtga 

tgatagatta 

gtatttctgc 
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aaaaatgcat 
ggtaatgtaa 
tcaactactg 
ttggcattta 
aaacaattcc 
gtgggtacta 
ggtgtttccg 
ggtgttacag" 
gttgctaacc 
tattttgata 
ttgtctgagc 
tgggataata 
ggaaaagctt 
actttggatg 
gcgttgcatt 
aatggtaaat 
acagatggag 
acagaaggca 
tttgttggtc 
agtaaagacg 
agttatacag 
caagaaacca 
aaagttgggt 
tctcaattta 
ggtgatgatt 
gatcgacttt 
ttaaatggtg 
ttgtacgatg 
atgattgaac 
aacataccaa 
cataaaattg 
aaaattttgc 
gctgatgaga 
ctagttgggt 
ccaattacac 
gacaatatca 
tacttcttta 
^gctcaacaa 
aagtccagca 



cgactggcaa 
caaaagcaat 
gtgctgttgc 
tgaatgcagc 
gaaaatttgg 
ttgaagcttc 
ctgctgctgt 
gattgatctc 
gtttacaagg 
aaggctatga 
taaataaaga 
atattggtga 
atgcagatgc 
ctaaaactgg 
tcacttcgcc 
actcttatat 
aggctagttc 
cagacgagat 
aaggtaaaat 
gaggatttgg 
ttaatcgtaa 
aggtgggtaa 
atggttatca 
atgatgtatt 
tactcgatgg 
ctggagatga 
gtgctggtaa 
gcacgggcaa 
gtaccaaaga 
gatggtacat 
agcaactaat 
aagataagaa 
ataagagcca 
caatggcact 
aaccaactca 
ccacccatat 
attagactta 
cctgctctat 
gacattatgc 



aaaagttgct 
ttcttcatat 
tgctttaatt 
agataaattc 
ctatgatggg 
attaactaca 
aggatctgct 
tggaatttta 
taaaatttta 
ttctcgttat 
gttggaagct 
gttagcaggt 
ttttgaagat 
tatcatagac 
tttgttaaca 
taataagtta 
taaattagat 
tggtctaata 
gaatattgat 
taatattact 
ggttgctcga 
acgtactgaa 
gtctaccgat 
caaaggttct 
tggtgctggt 
aggcgatgat 
tgatgtctat 
tgataaatta 
gggtattata 
aacatcaaat 
tggtaaagat 
agatggtaca 
aaaattatct 
atttggcaca 
aggaattttg 
cattggttat 
atttacaaac 
ctgctctggt 



960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 . 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3231 



<210> 7 
<211> 17 
<212> PRT 

<213> Moraxella bo vis 
<220> 

<221> misc_feature 
<222> (14) (16) 
<223> Xaa = unknown 

<400> 7 

Lys Glu Phe Ser Gin Val lie He Phe Gly Asp Ser Leu Xaa Asp Xaa 
15 10 15 
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Gly 



<210> 8 
<211> 64 
<212> PRT 

<213> Moraxella bovis 



<400> 8 

Met Arg Thr Leu Phe Ser Asp Glu Leu Phe Arg Ala lie Arg Val Asp 
1 5 10 15 

Gly Asn Ser Ser His Gly Lys He Ser Glu Phe Tyr Gly Lys Ser Val 
20 25 30 

Asp Ser Lys Leu Ala Ser Arg He Phe Ala Gin Tyr His Glu Asp Leu 
35 40 45 

Thr Ser Lys Leu Ser Thr Gin Asn Asn Phe He He Ser Lys Asp Asn 
50 55 60 



<210> 9 
<211> 57 
<212> PRT 

<213> Moraxella bovis 
<400> 9 

Met Gly Gly Asp Thr Ser Leu He Arg Leu Asn Leu Gin Thr Leu Asn 
IS 10 15 

Ser Asn Leu Val Met He Asp Tyr Ala Gin Gin Pro Ala Leu Ser Ala 
20 25 30 

Leu Val He Leu Ala Lys Tyr Tyr Gly He Ser Ala Ser Pro Ala Asp 
35 40 45 

He Met His Arg Leu Ala Lys Lys Leu 
50 55 



